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
$EVWUDFW ,Q UHVSRQVH WR WKH ORQJWHUPQHHG IRUEXLOGLQJDVVHWPDQDJHPHQW WKLVSDSHUSXWV
IRUZDUGDQHZHYLGHQFHEDVHGVDIHW\DQDO\VLV(6$DSSURDFKWRVDIHW\PDQDJHPHQWLQEXLOGLQJ
UHIXUELVKPHQW WR SURPSW WKH XVH RI HYLGHQFHEDVHG OHDUQLQJ LQ SUDFWLFH DQG UHVHDUFK LQ WKH
VXEMHFWILHOG7KLVSDSHULQLWLDWHVDFRQFHSWXDO(6$IUDPHZRUNWRVXSSRUWWKHXVHRIHYLGHQFH
EDVHGPHWKRGLQSUDFWLFHRULHQWHGUHVHDUFKLQWRVDIHW\PDQDJHPHQWIRUEXLOGLQJUHIXUELVKPHQW
7KH (6$ DSSURDFK DLPV WR ILQG DQ LQQRYDWLYH ZD\ WR IDFLOLWDWH WKH FROOHFWLRQ RI GDWD DQG
LQIRUPDWLRQIURPDFFXPXODWHGSURIHVVLRQDONQRZOHGJHDERXWDFFLGHQWVDQGIDLOXUHVDVZHOODV
JRRGSUDFWLFHVDQGLQQRYDWLRQVWRGHULYHXVHIXOOHVVRQVWRLQIRUPLPSURYHGSUDFWLFHLQVDIHW\
PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQW7KURXJKWKHXVHRIVXFKDWKHRUHWLFDOIUDPHZRUNWKLV
SDSHUGHPRQVWUDWHVWKURXJKDFDVHVWXG\KRZ(6$FDQHIIHFWLYHO\VXSSRUWOHDUQLQJOHVVRQVIURP
SUHYLRXV EXLOGLQJ UHIXUELVKPHQW SURMHFWV  ,W LV H[SHFWHG WKDW WKLV SDSHU FDQ PDNH D JRRG
FRQWULEXWLRQ WR WKHERG\RINQRZOHGJHE\SURYLGLQJ WKHQHZ(6$DSSURDFK DQG DSUDFWLFH
RULHQWHGH[SHULPHQWDOFDVHVWXG\RQWKHXVHRI(6$DSSURDFKWRVDIHW\PDQDJHPHQWLQEXLOGLQJ
UHIXUELVKPHQWVRDVWRLQIRUPIXWXUHSUDFWLFHDQGUHVHDUFKDWVWUDWHJLFDQGWDFWLFOHYHO

.H\ZRUGV%XLOGLQJV(YLGHQFH%DVHG/HDUQLQJ5HIXUELVKPHQW6DIHW\0DQDJHPHQW


,1752'8&7,21

%XLOGLQJ UHIXUELVKPHQW LV DQ LPSRUWDQW DSSHDO IRU VXVWDLQDEOH EXLOW HQYLURQPHQW DQG KDV
EHFRPH RQH RI WKH PDLQ SURSRUWLRQV LQ WKH ZKROH FRQVWUXFWLRQ PDUNHW HVSHFLDOO\ LQ WKH
GHYHORSHGZRUOG$VGHVFULEHGE\$ODHWDOLWLVDQLGHDORSWLRQIRUPRGHUQLVLQJWKH
H[LVWLQJ EXLOGLQJ LQ WHUPV RI WKH FRQVLGHUDWLRQ RQ D QXPEHU RI UHODWHG LVVXHV VXFK DV WKH
HQYLURQPHQWDQGLWKHOSVLQUHWDLQLQJWKHROGFKDUPDQGVLJQLILFDQFHRIWKHH[LVWLQJEXLOGLQJV
LQ D SODQQHG PDQQHU WR DGDSW WR QHZ SK\VLFDO UHTXLUHPHQWV 8QGHU WKH QDWXUH RI EXLOGLQJ
UHIXUELVKPHQWLWLVDOZD\VDQLPSRUWDQWWHFKQLFDOTXHVWLRQDV$UD\LFLKDVKLJKOLJKWHG
WKDWVDIHW\PDQDJHPHQWVWUDWHJLHVDQGSURFHGXUHVDUHLQSODFHWRHQVXUHWKHSK\VLFDOSURFHVVWR
DGGYDOXHWR WKHH[LVWLQJEXLOGLQJ ,W LVDOZD\VD WDUJHWDVZHOODVDFKDOOHQJHWRSXUVH]HUR
DFFLGHQW LQ VDIHW\ PDQDJHPHQW RQ EXLOGLQJ UHIXUELVKPHQW DQG LQQRYDWLYH VROXWLRQV WR
FRQWLQXRXVO\LPSURYHVDIHW\PDQDJHPHQWDUHWKHUHIRUHLQGHPDQG

7KHWHFKQLFDOYDOXHRIFDVHRUHYLGHQFHEDVHGOHDUQLQJKDVEHHQZLGHO\UHFRJQLVHGZLWKLQWKH
OHDUQHGVRFLHW\LQWKHFRQVWUXFWLRQLQGXVWU\)RUH[DPSOH5,&6DVDUHSUHVHQWDWLYHIURP
SURIHVVLRQDOERGLHVKDVVWDUWHGWRSXEOLVKDVHULHVRIFDVHVWXGLHVWRJXLGHVWUDWHJLFIDFLOLWLHV
PDQDJHPHQWDQG/LXHWDODVUHSUHVHQWDWLYHIURPDFDGHPLFVKDYHDSSOLHGFDVHEDVHG
UHDVRQLQJWHFKQLTXHIRUVDIHW\HDUO\ZDUQLQJLQFRQVWUXFWLRQSURMHFW7KURXJKDSUHOLPLQDU\
OLWHUDWXUHUHYLHZLWKDVEHHQIRXQGWKDWWKHUHKDVEHHQDODFNRIUHVHDUFKLQWRWKHDSSOLFDWLRQRI
FDVHPHWKRGIRUVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWDQGDGHGLFDWHGUHVHDUFKPD\
KHOSWRH[SORUHDIRUPDOSURFHGXUHZLWKUHJDUGWRPDNLQJDJRRGFRQWULEXWLRQWRWKHERG\RI
NQRZOHGJHLQWKLVDUHD

7KLVSDSHUGHVFULEHVWKHVWUXFWXUHRIDQGSUHOLPLQDU\RXWFRPHVIURPDQRQJRLQJUHVHDUFKLQWR
HYLGHQFHEDVHGOHDUQLQJIRUVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWSURMHFWV%DVHGRQD
 
EULHI OLWHUDWXUHUHYLHZRQVDIHW\PDQDJHPHQW LQEXLOGLQJUHIXUELVKPHQWDQGHYLGHQFHEDVHG
SUDFWLFH WKH DLP DQG REMHFWLYHV RI WKH GHVFULEHG UHVHDUFK ZHUH GHILQHG DQG WKHQ DFKLHYHG
WKURXJKWKHXVHRIDVHWRIUHVHDUFKPHWKRGVLQFOXGLQJOLWHUDWXUHUHYLHZV\VWHPDQDO\VLVDQG
GHVLJQDQGFDVHVWXG\LQRUGHUWRSUHVHQWDQHZWHFKQLFDOIUDPHZRUNWRIDFLOLWDWHWKHSURFHGXUH
RIHYLGHQFHEDVHGVDIHW\DQDO\VLV(6$IRUVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQW,W
LVH[SHFWHGWKDWWKLVSDSHUFRXOGDWWUDFWLQWHUHVWLQGLVFXVVLRQDERXWWKHUHVHDUFKLQWHUPVRILWV
XVHIXOQHVVDQGIXUWKHUUHVHDUFKGHYHORSPHQWDQGFROODERUDWLRQDWWKLV$5&20ZRUNVKRS


%$&.*5281'

7KHDLPDQGREMHFWLYHVRIWKHUHVHDUFKGHVFULEHGLQWKLVSDSHUZHUHVHWXSWKURXJKDSUHOLPLQDU\
OLWHUDWXUHUHYLHZLQWZRUHODWHGDUHDVFRYHULQJWHFKQLTXHVIRUHIIHFWLYHNQRZOHGJHUHXVHIRU
VDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWDQGHYLGHQFHEDVHGOHDUQLQJLQUHODWLRQWRVDIHW\
PDQDJHPHQW 7KLV EDFNJURXQG UHYLHZ DLPV WR MXVWLI\ ZKHWKHU LW LV QHFHVVDU\ DQG KRZ WR
FRQGXFW WKH UHVHDUFK LQWR D QHZ (6$ DSSURDFK WR VDIHW\ PDQDJHPHQW LQ EXLOGLQJ
UHIXUELVKPHQW


.QRZOHGJHGULYHQVDIHW\PDQDJHPHQW

6DIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWQHHGVWRDGGUHVVDVLPLODUVHWRIWHFKQLFDOLVVXHV
WKDWEXLOGLQJFRQVWUXFWLRQQHHGV WRGHDOZLWK LQ WHUPVRID VHULHVRIKHDOWKDQGVDIHW\ ULVNV
DVVRFLDWHGZLWKYDULRXVLVVXHVVXFKDV$FFHVVRQVLWH:HOIDUH6FDIIROGV/DGGHUV5RRIZRUN
3RZHUHGDFFHVVHTXLSPHQW7UDIILFYHKLFOHVDQGSODQW+RLVWV&UDQHV([FDYDWLRQV0DQXDO
KDQGOLQJ+D]DUGRXV VXEVWDQFHV1RLVH+DQGDUPYLEUDWLRQ(OHFWULFLW\ DQGRWKHU VHUYLFHV
&RQILQHG VSDFHV 7RROV DQG PDFKLQHU\ )LUHV DQG HPHUJHQFLHV DQG 3URWHFWLQJ WKH SXEOLF
ZKLFKKDYHEHHQVSHFLILHGE\+6()RUVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQW
WKHUHDUHRWKHUVSHFLILFLVVXHVIRUSURIHVVLRQDOVWRGHDOZLWK)RUH[DPSOHWKHKHDOWKDQGVDIHW\
ULVNVRIGHPROLWLRQDQGVWUXFWXUDO LQVWDELOLW\ $QXPEDHWDO6LQFH WKH&RQVWUXFWLRQ
'HVLJQDQG0DQDJHPHQW5HJXODWLRQV&'0FDPHLQWRIRUFHRQ$SULO
DQGWKHDGRSWLRQRI%XLOGLQJ,QIRUPDWLRQ0DQDJHPHQW0RGHOOLQJ%,0LQWKHFRQVWUXFWLRQ
VHFWRUVDIHW\PDQDJHPHQWIRUEXLOGLQJUHIXUELVKPHQWLVLQSODFHWRLQFRUSRUDWHQHZWHFKQLTXHV
WRZHOOFRQQHFWVWDJHVDFURVVWKHZKROHOLIHF\FOHRIEXLOGLQJSURMHFWV,QDQRWKHUZRUGVVDIHW\
PDQDJHPHQW VKRXOG EH FRQGXFWHG IURP GHVLJQ WKURXJK FRQVWUXFWLRQ LQWR RSHUDWLRQ LQ D
FRQWLQXRXVPDQQHU:KLOHLWKDVEHHQDOZD\VLPSRUWDQWWRDGRSWDV\VWHPDWLFDSSURDFK0LOOV
WRULVNPDQDJHPHQWWRZDUGVWKHWDUJHWRQ]HURIDWDOLW\LQFRQVWUXFWLRQQHZSUDFWLFHRQ
XVLQJNQRZOHGJHWKURXJKWKHHQWLUHRUSDUWSURMHFWOLIHF\FOHKDVGHPRQVWUDWHGWKHLPSRUWDQFH
RI NQRZOHGJH GULYHQ VDIHW\ PDQDJHPHQW )RU H[DPSOH $VWUD=HQHFD ,26+  LQ
0DQFKHVWHU8.KDVUHDOLVHGDGGLWLRQDOEHQHILWVWKURXJKXVLQJDQH[WHQGHGNQRZOHGJHEDVH
GXULQJ WKH GHVLJQ SKDVH LQ D YDULHW\ RI SURMHFWV 7KHUHIRUH LW KDV EHFRPH PRUH DQG PRUH
LPSRUWDQWIRUVDIHW\PDQDJHPHQWSURIHVVLRQDOVZLWKGXWLHVXQGHUWKHUHJXODWLRQVWRKDYHQHZ
WHFKQLTXHV WKDW FDQ VXSSRUW HIIHFWLYH XVH RI DFFXPXODWHG SURIHVVLRQDO NQRZOHGJH VXFK DV
OHVVRQVOHDUQWIURPSDVWFDVHSURMHFWVLQD%,0SHUYDVLYHZRUNLQJHQYLURQPHQWDFURVVZRUN
VWDJHV+DUHHWDO+6(DQG:%'*6HFXUH6DIH&RPPLWWHHVXFKDV5,%$
3ODQRI:RUNIURPGHVLJQWKURXJKFRQVWUXFWLRQUHIXUELVKPHQWLQWRRSHUDWLRQ

7KH QHHG IRU VHHNLQJ LQIRUPHG GHFLVLRQ PDNLQJ VXSSRUW LQ SURMHFW PDQDJHPHQW KDV SXW
NQRZOHGJHUHXVHLQDGHPDQGLQJSODFHLQRUGHUWRHIIHFWLYHO\OHDUQOHVVRQVIURPSDVWH[SHULHQFH
IRUEHWWHUSHUIRUPDQFHLQQHZSURMHFW)RUVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWWKH
 
5HSRUWLQJ RI ,QMXULHV 'LVHDVHV DQG 'DQJHURXV 2FFXUUHQFHV 5HJXODWLRQV 5,''25 +6(
KDYHPDGHDIRUPDOSURFHGXUHWRDFFXPXODWHOHVVRQVOHDUQWIURPLQFLGHQWVDQGDFFLGHQWV
IURPZRUNSODFHVDQG5,''25UHFRUGVKDYHDFWXDOO\EHFRPHDUHOLDEOHVRXUFHRINQRZOHGJH
IRUSURIHVVLRQDOVLQEXLOGLQJUHIXUELVKPHQWIRUH[DPSOHWROHDUQOHVVRQVIURPSDVWSURMHFWV,W
ZLOO HIIHFWLYHO\ VXSSRUW LQIRUPHG GHFLVLRQ PDNLQJ LI ERWK OHDUQLQJ OHVVRQV IURP LQGLYLGXDO
SURMHFWVDQGLGHQWLI\LQJUHDVRQVDQGDVVRFLDWHGULVNVWKURXJKVWDWLVWLFVIURPUHSRUWVRQLQFLGHQWV
DQGDFFLGHQWVRQVLWHFDQEHPDGHSRVVLEOH$VGHVFULEHGE\$QXPEDHWDODGHFLVLRQ
VXSSRUWV\VWHPFDQEHDSSOLHGWRDYRLGVWUXFWXUDOFROODSVHVLQEXLOGLQJUHIXUELVKPHQWZKLOH
.DNODXVNDV HW DO  DOVR GHVFULEHG D NQRZOHGJHEDVHG GHFLVLRQ VXSSRUW V\VWHP IRU
EXLOGLQJUHIXUELVKPHQW,WLVWKHUHIRUHH[SHFWHGWKDWWKHUHVHDUFKLQWRNQRZOHGJHUHXVHLQVDIHW\
PDQDJHPHQWFDQSURYLGHVXIILFLHQWVXSSRUWWRGHFLVLRQPDNLQJLQEXLOGLQJUHIXUELVKPHQW


(YLGHQFHEDVHGOHDUQLQJ

(YLGHQFHEDVHGPHWKRGDVDSUDFWLFDODSSURDFKWRVXSSRUWLQJHIIHFWLYHSURIHVVLRQDOOHDUQLQJ
DQGSUREOHPVROYLQJKDVLQFUHDVLQJO\JDLQHGJURXQGLQFOLQLFDOSUDFWLFHLQWKHSDVWPRUHWKDQ
WZRGHFDGHVDQGKDVEHHQDSSOLHGZLWKJRRGRXWFRPHVLQPDQ\VXEMHFWILHOGV$FFRUGLQJWR
6DFNHWW HW DO  HYLGHQFHEDVHGSUDFWLFHKDVEHHQ LQWURGXFHG LQWR FOLQLFDO SUDFWLFH IRU
FRQVFLHQWLRXVH[SOLFLWDQGMXGLFLRXVUHOLDQFHRQFXUUHQWEHVWHYLGHQFHLQPDNLQJGHFLVLRQVRQ
WKHFDUHRILQGLYLGXDOSDWLHQWVE\LQYROYHVLQWHJUDWLQJLQGLYLGXDOFOLQLFDOH[SHUWLVHZLWKWKHEHVW
H[WHUQDOFOLQLFDOHYLGHQFHDYDLODEOHGUDZQIURPV\VWHPDWLFVWXG\DQGWKHJHQHUDOSURFHGXUHRI
HYLGHQFHEDVHGSUDFWLFHLQFOXGHVDVVHVVLQJWKHSDWLHQWDVNLQJFOLQLFDOTXHVWLRQVWKDWDULVHIURP
WKHFDVHDFTXLULQJHYLGHQFHDSSUDLVLQJ WKHHYLGHQFH LQWHJUDWLQJ WKHHYLGHQFHZLWKFOLQLFDO
H[SHUWLVHDQGHYDOXDWLQJSHUIRUPDQFH)RUEXLOGLQJVHYLGHQFHEDVHGGHVLJQKDVEHHQDGRSWHG
LQ QXPHURXV SURMHFWV DV PHQWLRQHG E\ &OLSVRQ DQG -RKQVRQ  DQG LW LQYROYHV WKH
FRQVLGHUDWLRQ RI IDFWV UDWLRQDO H[SHULHQFH EXLOGLQJ UHJXODWLRQV DQG JXLGHOLQHV DV ZHOO DV
H[LVWLQJSUDFWLFHLQGHVLJQWKURXJKDVLPLODUSURFHGXUH2QWKHRWKHUKDQGWKHUHVHDUFKLQWR
DQG SUDFWLFH RQ HYLGHQFHEDVHG PDQDJHPHQW .RYQHU DQG 5XQGDOO  KDYH IXUWKHU
LQFRUSRUDWHGHYLGHQFHEDVHGOHDUQLQJLQWKHPDQDJHPHQWZRUOGDWERWKVWUDWHJLFDQGWDFWLFDO
OHYHO,WKDVEHHQIRXQGWKURXJKDSUHOLPLQDU\OLWHUDWXUHUHYLHZRQHYLGHQFHEDVHGOHDUQLQJWKDW
WKHIRUPDOSUDFWLFHDGRSWLQJHYLGHQFHEDVHGPHWKRGZLWKSRVLWLYHRXWFRPHVKDYHLQGLFDWHGD
SRWHQWLDOXVHIXODGRSWLRQLQVDIHW\PDQDJHPHQWLQWHUPVRIPDQ\FRPSDUDEOHVLPLODULWLHV

7KHOLWHUDWXUHUHYLHZRQH[LVWLQJUHVHDUFKLQWRNQRZOHGJHGULYHQVDIHW\PDQDJHPHQWUHODWLQJ
WR EXLOGLQJ UHIXUELVKPHQW DQG WKH ODFN RI UHVHDUFK LQWR HYLGHQFH EDVHG OHDUQLQJ LQ SURMHFW
PDQDJHPHQWKDVLQGLFDWHGDQHZUHVHDUFKWREULGJHWKHJDSEHWZHHQHYLGHQFHEDVHGOHDUQLQJ
DQGNQRZOHGJHGULYHQVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWDQGWKHHYLGHQFHEDVHG
VDIHW\DQDO\VLV(6$DSSURDFKLVWKHUHIRUHSURSRVHGIRUUHVHDUFKGHVFULEHGLQWKLVSDSHU$VD
JHQHULFPHWKRGLWLVDOVRH[SHFWHGWKDWWKH(6$FRXOGSRWHQWLDOO\KDYHDZLGHUDSSOLFDWLRQRQ
VDIHW\PDQDJHPHQWLQQRWRQO\UHIXUELVKPHQWSURMHFWVEXWDOVRQHZFRQVWUXFWLRQSURMHFWV


5(6($5&+675$7(*<

7KH SUHOLPLQDU\ OLWHUDWXUH UHYLHZ VXPPDULVHG LQ WKH EDFNJURXQG RQ VDIHW\ PDQDJHPHQW LQ
EXLOGLQJUHIXUELVKPHQWDQGWKHQHHGIRULQQRYDWLYHWRROVWRLPSURYHWKHSUDFWLFHDQGWKLVKDV
OHG D UHVHDUFK DLPLQJ DW D QHZ (6$ DSSURDFK WR VXSSRUWLQJ HYLGHQFHLQIRUPHG VDIHW\
PDQDJHPHQW LQ EXLOGLQJ UHIXUELVKPHQW 7KLV UHVHDUFK KDV EHHQ EHLQJ FRQGXFWHG WKURXJK
FRQVLGHULQJWKHIROORZLQJREMHFWLYHVWRDFKLHYHWKHDLP
 
x $ JHQHULF WKHRUHWLFDO IUDPHZRUN FDOOHG (6$ WR VXSSRUW WKH XVH RI HYLGHQFHEDVHG
PHWKRG LQ SUDFWLFHRULHQWHG UHVHDUFK LQWR VDIHW\ PDQDJHPHQW IRU EXLOGLQJ
UHIXUELVKPHQW
x $SURFHGXUHWRLPSOHPHQWWKHIUDPHZRUNWKURXJKWKHFROOHFWLRQRIGDWDDQGLQIRUPDWLRQ
IURPDFFLGHQWVDQGIDLOXUHVDVZHOODVFRQWHPSRUDU\JRRGSUDFWLFHVDQGLQQRYDWLRQVWKDW
DUH UHOHYDQW WR VDIHW\ PDQDJHPHQW LQ EXLOGLQJ UHIXUELVKPHQW LQ RUGHU WR HYHQWXDOO\
GHULYHXVHIXOOHVVRQVWRIRUPLPSURYHGVWUDWHJLHVDQGSURFHVVHVRQVDIHW\PDQDJHPHQW
LQEXLOGLQJUHIXUELVKPHQWSURMHFWV
x $GHPRQVWUDWLRQWKURXJKDVHULHVRIFDVHVWXGLHVRQKRZ(6$DSSURDFKFDQHIIHFWLYHO\
VXSSRUWOHDUQLQJOHVVRQVIURPSUHYLRXVEXLOGLQJUHIXUELVKPHQWSURMHFWVDQGLPSURYLQJ
VDIHW\PDQDJHPHQWLQQHZUHIXUELVKPHQWSURMHFWV

7KHUHVHDUFKPHWKRGRORJ\DGRSWHGFRPSULVHVDQH[WHQVLYHOLWHUDWXUHUHYLHZWRMXVWLI\WKHDLP
DQGREMHFWLYHVRIWKHVWXG\DV\VWHPDQDO\VLVDQGGHVLJQWRGHULYHWKH(6$IUDPHZRUNEDVHG
RQFXUUHQWWHFKQLTXHVIRUEHVWSUDFWLFHLQVDIHW\PDQDJHPHQWDFDVHEDVHWRVXSSRUWHYLGHQFH
EDVHG OHDUQLQJ LQ VDIHW\ PDQDJHPHQW LQ EXLOGLQJ UHIXUELVKPHQW SURMHFWV DQG D VHULHV RI
H[SHULPHQWDO FDVH VWXGLHV WKURXJK WKH XVH RI (6$ DQG WKH FDVH EDVH WR GHPRQVWUDWH LWV
HIIHFWLYHQHVV


(9,'(1&(%$6('6$)(7<$1$/<6,6

7HFKQLFDODQDO\VLV

7KHHYLGHQFHEDVHGVDIHW\DQDO\VLV(6$EHLQJSXWIRUZDUGLQWKLVSDSHULVJHQHUDOO\GHILQHG
DVDWHFKQLFDODSSURDFKWRVDIHW\PDQDJHPHQWE\LQFRUSRUDWLQJHYLGHQFHEDVHGPHWKRGLQWRWKH
ZKROHZRUNSURFHVVRIDQRQJRLQJSURMHFWDQGDWHFKQLFDOIUDPHZRUNRI(6$KDVEHHQILUVW
GHYHORSHGLQWKHUHVHDUFKIRUEXLOGLQJUHIXUELVKPHQWSURMHFWV7KHSXUSRVHRIVXFKDWHFKQLFDO
IUDPHZRUN LV WR IDFLOLWDWH WKH DGRSWLRQ RI HYLGHQFH EDVHG PHWKRG LQ ZHOOUHJXODWHG ZRUN
SURFHVV IRUVDIHW\PDQDJHPHQW LQEXLOGLQJUHIXUELVKPHQWDQG WKHSHUVRQZKRZLOOFRQGXFW
(6$LVDVVXPHGD&'0&RRUGLQDWRURU+HDOWKDQG6DIHW\0DQDJHUIRUEXLOGLQJUHIXUELVKPHQW
SURMHFWV $FFRUGLQJ WR WKH SUHOLPLQDU\ OLWHUDWXUH RQ WKH EDFNJURXQG RI GHVFULEHG UHVHDUFK
WHFKQLFDOFRPSRQHQWVSURFHVVHVWREHLQWHJUDWHGWRJHWKHUWRIRUP(6$IUDPHZRUNLQFOXGHWKH
SURFHVVRI5,''25 WKHSURFHVVRI VWDJHGEXLOGLQJ UHIXUELVKPHQW WKHSURFHVVRIHYLGHQFH
EDVHGPHWKRGDQGWKHSURFHVVRIGHFLVLRQPDNLQJRQ(6$7KHVHWHFKQLFDOFRPSRQHQWVQHHG
WREHZHOOFRQQHFWHGWRVHWXSDQ(6$LQWHJUDWHGZRUNSURJUDPPHIRUEXLOGLQJUHIXUELVKPHQW
SURMHFWVDQGWKHFRQQHFWLRQVDFURVVWKHVHWHFKQLFDOFRPSRQHQWVDUHSURFHGXUHVZKLFKQHHGWR
EHIXUWKHUGHILQHGWRVXSSRUWWKHFROOHFWLRQVWRUDJHDQGXVHRIHYLGHQFHLQFOXGLQJGDWDDQG
LQIRUPDWLRQIURPSDVWH[SHULHQFHRQVLPLODUSURMHFWVXQGHUWDNHQE\SURIHVVLRQDOVLQVLGHDQG
RXWVLGHWKHFRPSDQ\

7KH HQWLUH ZRUN SURFHGXUH IRU LPSOHPHQWLQJ DQ (6$ IUDPHZRUN LQ LQGLYLGXDO EXLOGLQJ
UHIXUELVKPHQW SURMHFWV QHHGV WR FRPSO\ ZLWK H[LVWLQJ ZRUN SURFHGXUHV ZLGHO\ DGRSWHG LQ
SUDFWLFH)RUWKLVSUHOLPLQDU\UHVHDUFKLWLVLGHDOWRDGRSWDIRUPDOZRUNSURFHGXUHFRYHULQJ
WKH ZKROH OLIHF\FOH RI EXLOGLQJV EHFDXVH RI WKH QHHG IRU LQFRUSRUDWLQJ WHFKQLFDO UHYLHZ RQ
KHDOWKDQGVDIHW\PDQDJHPHQWIURPGHVLJQWKURXJKUHIXUELVKPHQWLQWRRSHUDWLRQIRULQGLYLGXDO
UHIXUELVKPHQWSURMHFWVDQGWKH5,%63ODQRI:RUNLVDQLGHDOZRUNSURFHGXUHWREH
DGDSWHGIRUD(6$IUDPHZRUNIRUEXLOGLQJUHIXUELVKPHQW

 
7KH LPSOHPHQWDWLRQRI(6$DOVRQHHGV DFDVHEDVH WKDWKDVD JRRGDPRXQWRIHYLGHQFH LQ
UHODWHG DUHDV IURPD ULFK VRXUFHRISDVW SURMHFWV XQGHUWDNHQE\ERWK WKHFRPSDQ\ WKDWZLOO
FRQGXFWDQ(6$LQDSDUWLFXODUEXLOGLQJUHIXUELVKPHQWSURMHFWDQGRWKHUFRPSDQLHVLQORFDO
UHJLRQDOQDWLRQDODQGLQWHUQDWLRQDOVFRSH'HVSLWHRIPDQ\RWKHUVRXUFHVRIHYLGHQFHUHODWLQJ
WRKHDOWKDQGVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWRQHSDUWLFXODUVRXUFHRIHYLGHQFH
IRUH[DPSOHLVWKHVHWRIGRFXPHQWDWLRQVIURP5,''25DQGWKHVWUXFWXUHRIHDFKFDVHVWXG\
QHHGVWREHGHVLJQHGZLWKUHJDUGWRWKHDYDLODELOLW\RIGDWDDQGLQIRUPDWLRQIURP5,''25$
VSHFLILHGVWUXFWXUHRIFDVHVWXGLHVLVLQQHHGIRUFROOHFWLQJHYLGHQFHIRUFDVHVWXGLHVLQDXQLILHG
FRQVLVWHQWIRUPDWDQGWKLVZLOOIDFLOLWDWHUHWULHYLQJHYLGHQFHIURPWKH(6$FDVHEDVH

$ FRQFHSWXDO IUDPHZRUN RI (6$ IRU EXLOGLQJ UHIXUELVKPHQW SURMHFWV KDV EHHQ GHYHORSHG
DFFRUGLQJWRWKLVWHFKQLFDODQDO\VLVDQGSUHVHQWHGLQ)LJXUH'HVFULSWLRQVRQSURFHVVHVRI
WKLVWHFKQLFDOIUDPHZRUNDUHJLYHQEHORZWRH[SODLQKRZ(6$FDQEHLPSOHPHQWHGWKURXJKD
IRUPDOSURFHGXUH


7HFKQLFDOGHVFULSWLRQ

$Q LQGLFDWLYH WHFKQLFDO IUDPHZRUN RI (6$ KDV EHHQ GHYHORSHG DW WKH LQLWLDO VWDJH RI WKH
GHVFULEHG UHVHDUFK $V LOOXVWUDWHG LQ )LJXUH  WKH IUDPHZRUN LV GHVLJQHG WR LQFRUSRUDWH
DFWLYLWLHVWRLPSOHPHQWHYLGHQFHEDVHGOHDUQLQJWKURXJKRXWDJHQHULFZRUNSURFHGXUHIRUZKLFK
5,%$3ODQRI:RUNZDVFKRVHQWRDGDSWWRWKHQHHGIRUXVHLQEXLOGLQJUHIXUELVKPHQWSURMHFWV
DQGWKHVHDFWLYLWLHVLQFOXGH

x &RQGXFWLQJ (6$ LQ FRQQHFWLRQ ZLWK RWKHU VXSSRUWLYH DFWLYLWLHV GHVFULEHG EHORZ
LQFOXGLQJFROOHFWLQJWHFKQLFDOVROXWLRQVFROOHFWLQJHYLGHQFHUHSRUWHGFDVHVWXGLHVDQG
RWKHU GDWD DQG LQIRUPDWLRQ IURP SDVW SURMHFWV FROOHFWLQJ WHFKQLFDO VROXWLRQV IRU
EXLOGLQJUHIXUELVKPHQWDFURVVZRUNVWDJHVDQGPDNLQJMXGJPHQWRQWHFKQLFDOVROXWLRQ
DVVHVVPHQWDQGH[HFXWLRQSODQIRUKHDOWKDQGVDIHW\PDQDJHPHQWDWIXUWKHUZRUNVWDJH
7KH(6$SURFHVVZLOOEHFRQGXFWHGWKURXJKVHYHUDOWHFKQLFDOVWHSVLQFOXGLQJ
 6WHS  3UHSDULQJ HYDOXDWLRQ FULWHULD DQG FKHFNSRLQWV IRU KHDOWK DQG VDIHW\
UHYLHZDQGDVVHVVPHQWDWLQGLYLGXDOZRUNVWDJHVRIEXLOGLQJUHIXUELVKPHQWLQD
SDUWLFXODUSURMHFW
 6WHS  $FTXLULQJ UHODWHG HYLGHQFH RQ LQWHUQDOO\ DQG H[WHUQDOO\ UHSRUWHG
LQMXULHV GLVHDVHV DQG GDQJHURXV RFFXUUHQFHV DQG RWKHU UHODWHG GDWD DQG
LQIRUPDWLRQIURPSDVWSUDFWLFHLQVLPLODUSURMHFWV
 6WHS$VVHVVLQJWKHWHFKQLFDOVROXWLRQXSRQDSDUWLFXODUUHIXUELVKPHQWSURMHFW
DWLQGLYLGXDOZRUNVWDJHV
x &ROOHFWLQJUHSRUWHGFDVHVWXGLHVIURP(6$FDVHEDVHEDVHGRQGDWDDQGLQIRUPDWLRQLQ
IRUPDOGRFXPHQWDWLRQXQGHUUHJXODWLRQVVXFKDVWKH5HSRUWLQJRI,QMXULHV'LVHDVHVDQG
'DQJHURXV2FFXUUHQFHV5HJXODWLRQV5,''25LQ8.7KHFDVHEDVHWREHGHYHORSHG
DVSDUWRI(6$SURWRW\SHSURYLGHVWHFKQLFDOHYLGHQFHDFFXPXODWHGIURPSDVWSURMHFWV
LQDZLGHVFRSHFRYHULQJUHODWHGSUDFWLFHLQORFDOUHJLRQDOQDWLRQDODQGLQWHUQDWLRQDO
VFDOH7KHSURFHVV WRFROOHFW UHSRUWHGFDVHVWXGLHV LVH[SHFWHG WREHFRQGXFWHGIURP
LQWHUQDODQGH[WHUQDOVRXUFHVRIDQRUJDQLVDWLRQZKHUH(6$LVDGRSWHGDQGWKHUHDVRQ
IRUFROOHFWLQJUHSRUWHGFDVHVWXGLHVLVWRHQVXUHWKHUHOLDELOLW\RIHYLGHQFHWREHXVHGIRU
(6$
x &ROOHWLQJRWKHUGDWDDQGLQIRUPDWLRQRQKHDOWKDQGVDIHW\PDQDJHPHQWIURPSURMHFWV
IRUZKLFKLQWHUQDODQGH[WHUQDOUHSRUWVRQLQMXULHVGLVHDVHVDQGGDQJHURXVRFFXUUHQFHV
DUHHYHQWXDOO\FROOHFWHGLQDFDVHEDVHIRU(6$
 
x &ROOHFWLQJ WHFKQLFDO VROXWLRQV IRU EXLOGLQJ UHIXUELVKPHQW DW HDFK ZRUN VWDJH DFURVV
ZRUNVWDJHVLQWHJUDWHGZLWKLQWKH(6$IUDPHZRUN7KHVHWHFKQLFDOVROXWLRQVDUHWREH
SURYLGHGE\DWHFKQLFDOFRRUGLQDWRUVXFKDV&RQVWUXFWLRQ'HVLJQDQG0DQDJHPHQW
&'0&RRUGLQDWRURU%XLOGLQJ,QIRUPDWLRQ0RGHOOLQJ%,0&RRUGLQDWRU6KHSKHUG
 DW HDFK ZRUN VWDJH IRU VSHFLILF KHDOWK DQG VDIHW\ UHYLHZ DFFRUGLQJ WR UHODWHG
UHJXODWLRQVVXFKDVWKH&RQVWUXFWLRQ'HVLJQDQG0DQDJHPHQW5HJXODWLRQVLQ
8.DQGLQGXVWU\VWDQGDUGV
x 0DNLQJMXGJPHQWRQWKHDFFHSWDQFHRIWKHWHFKQLFDOVROXWLRQDWHDFKZRUNVWDJH
x 0DNLQJDQH[HFXWLRQSODQIRUVDIHW\PDQDJHPHQWDWQH[WZRUNVWDJHDIWHUDWHFKQLFDO
VROXWLRQSDVVHVVWDJHGDVVHVVPHQW

7KH(6$IUDPHZRUNSUHVHQWHGLQ)LJXUHLVGHYHORSHGWRLQFRUSRUDWHWKHIXQFWLRQRIHYLGHQFH
EDVHGOHDUQLQJDQGSUDFWLFHLQWRWKHFXUUHQWZRUNSURFHVVVXFKDVWKH5,%$3ODQRI:RUNLQ
EXLOGLQJUHIXUELVKPHQW$OO(6$UHODWHGDFWLYLWLHVDQGLWVWHFKQLFDOVWHSVDUHLQWHUFRQQHFWHGWR
HQVXUHDQHIIHFWLYHLPSOHPHQWDWLRQRIHYLGHQFHEDVHGOHDUQLQJWRZDUGVDVHULHVRIUHYLHZRQ
VWDJHG WHFKQLFDOVROXWLRQVDQGDVHULHVRIH[HFXWLRQSODQVIRUVDIHW\PDQDJHPHQWDWYDULRXV
ZRUNVWDJHV

)LJXUH)LJXUHKHDGLQJEHORZWKHILJXUH


',6&866,21

,W LV QHFHVVDU\ WR GHPRQVWUDWH WKH HIIHFWLYHQHVV RI (6$ LQ UHDO SURMHFWV DIWHU WKH WHFKQLFDO
IUDPHZRUN LV GHYHORSHG$V LW LV DQRQJRLQJ UHVHDUFK LQWR(6$ IUDPHZRUNDQG LWV WRRONLW
LQFOXGLQJ WKH (6$ FDVH EDVH DQG (6$ HYDOXDWLRQ FULWHULD DQG FKHFNSRLQWV WKLV SDSHU MXVW
SURYLGHVDEULHIGLVFXVVLRQRQWKHXVHRI(6$RQDVFHQDULREDVHLQRQHEXLOGLQJUHIXUELVKPHQW
SURMHFWLQ/RQGRQ

 
7KHVFHQDULREDVHGFDVHVWXG\LVDIDoDGHUHSODFHPHQWSURMHFWIRURQHRIILFHEXLOGLQJDORQJVLGH
DEXV\VWUHHWLQFHQWUDO/RQGRQ$VVKRZQLQ3KRWRZKLFKZDVWDNHQRQVLWHRQ-XO\
DWHDPRIZRUNHUVZHUHGLVPDQWOLQJDVFDIIROGV\VWHPLQIURQWRIWKHEXLOGLQJDIWHULWKDGEHHQ
ZHOOHTXLSSHGZLWKDEUDQGQHZIDoDGHV\VWHP+RZHYHUWZRULVNVUHODWLQJWRSRWHQWLDOIDOOLQJ
REMHFWVZHUHVSRWWHGDWWKDWPRPHQWZKHQWKHSKRWRZDVWDNHQDQGWKHVHLQFOXGH

x 7KHKDQGOHRIRQHSLHFHRIVWHHOVFDIIROGERDUGRQWKHWRSRIVFDIIROGLQJDQG
x 6HYHUDO ODUJH SLHFHV RI UHLQIRUFHG SRO\HWK\OHQH VFDIIROG VKHHWLQJ IODSSLQJ RQ WKH
VFDIIROGLQJZLWKRXWFRQWURO


3KRWR5LVNRIIDOOLQJREMHFWV

%\ XVLQJ (6$ IRU WKLV VFDIIROG GLVPDQWOLQJ SURFHVV ZKLFK ZDV SDUW RI WKH HQWLUH IDoDGH
UHSODFHPHQWSURMHFWWKHWKUHHWHFKQLFDOVWHSVJLYHQLQWKH7HFKQLFDO'HVFULSWLRQVHFWLRQDERYH
QHHGWREHFRQGXFWHGDQGDEULHIGLVFXVVLRQLVJLYHQEHORZ

x 6WHS  $ JHQHUDO VHW RI HYDOXDWLRQ FULWHULD DQG FKHFNSRLQWV IRU VDIHW\ UHYLHZ DQG
DVVHVVPHQWRQDVFDIIROGGLVPDQWOLQJSODQQHHGVWREHVHWXSDQGLWQHHGVWRIRFXVRQ
ULVNVLQFRQQHFWLRQZLWKIDOOLQJREMHFWVDQGVWUXFWXUDOVWDELOLW\RIWKHVFDIIROGV\VWHP
,QWKLVFDVHVWXG\LWZDVREYLRXVWKDWWKHULVNVRIIDOOLQJREMHFWVZHUHVWLOOKLJKGXULQJ
 
VFDIIROGGLVPDQWOLQJDQGHYLGHQFHDVVRFLDWHGZLWKIDOOLQJREMHFWVQHHGWREHIXUWKHU
DGGHGLQ6WHSLQWKLV(6$
x 6WHS,QWKHUHYLHZDQGDVVHVVPHQWRIDVFDIIROGGLVPDQWOLQJSODQSULRUWRRSHUDWLRQ
RQVLWHOHVVRQVQHHGWREHOHDUQHGDQGRUUHYLVLWHGIURPVLPLODUSURMHFWVIRFXVLQJRQ
VFDIIROG GLVPDQWOLQJ $V WKLV FDVH VWXG\ LV IRU GHPRQVWUDWLRQ RQO\ HYLGHQFH ZHUH
WKHUHIRUHILUVWFROOHFWHGLQWHUPVRIDFFLGHQWVWKDWKDGKDSSHQHGLQFRQQHFWLRQWRIDOOLQJ
REMHFWVIURPVFDIIROGLQJLQEXLOGLQJUHIXUELVKPHQWSURMHFWVLQ/RQGRQ7KHIROORZLQJ
DFFLGHQWVZHUHIRXQGLGHQWLFDOIURPUHSRUWHGDFFLGHQWVLQWKH&LW\RI/RQGRQLQUHFHQW
\HDUVZLWKUHJDUGWRWKHULVNVRIIDOOLQJREMHFWVVSRWWHGLQWKLVSURMHFW
 $O2WKPDQ0D\$SHGHVWULDQZDV UXVKHG WRKRVSLWDOZLWK VHULRXV
KHDG LQMXULHV DIWHU VKH ZDVKLW E\ DSLHFHRI IDOOLQJ VFDIIROGLQJ LQ5DWKERQH
3ODFH
 5XFNL0D\$SHGHVWULDQZDV WUHDWHG IRU VHULRXV LQMXULHV LQKRVSLWDO
DIWHUVKHZDVKLWRQWKHKHDGE\VFDIIROGLQJZKLFKIHOOIURPDEXLOGLQJVLWHLQ
0DQRU3DUN5RDG
 %OXQG\DQG0DQQ-DQXDU\7ZRZRPHQERWKDJHGLQWKHLUVZHUH
WDNHQWRKRVSLWDOZLWKVHULRXVKHDGLQMXULHVDIWHUEHLQJKLWE\IDOOLQJGHEULVLQ
(OGRQ6WUHHWZKLOHZLWQHVVHVGHVFULEHGWKHLUKRUURUDWVHHLQJWKHZRPHQKLWE\
D PHWDO SROH ZKLFK FDWDSXOWHG WR WKH IORRU WRZDUGV WKH RSSRVLWH VLGH RI WKH
VWUHHW
 0RUJDQ  2FWREHU  $ \RXQJ FKLOG RQ KLV VFRRWHU HVFDSHG GHDWK ³E\
LQFKHV´ DIWHU VFDIIROG ZRUNHUV GURSSHG D NJ PHWDO FOLS RQWR WKH SDYHPHQW
EHORZRQDVLGHVWUHHWMXVWRII2[IRUG6WUHHWLQIURQWRIGR]HQVRIVKRSSHUV7KH
WHUULILHGFKLOGIUR]HLQKRUURUDQGWKHQYRPLWHGLQIURQWRIKLVVKRFNHGIDWKHU
DIWHUDPHWDOFOLSXVHGWRVHFXUHWKHULJJLQJIHOODQGFOLSSHGWKHUHDUZKHHORI
KLVPLFURVFRRWHU6FDIIROGHUVZRUNLQJRQVLWHZHUHGLVPDQWOLQJWKHVFDIIROGLQJ
ZKHQWKHFOLSEURNHIUHH
x 6WHS$VFDIIROGGLVPDQWOLQJSODQDQGLWVSURFHVVDVVKRZQLQ3KRWRLVWKHQUHYLHZHG
DQGDVVHVVHG%DVHGRQHYDOXDWLRQFULWHULDDQGOHVVRQVOHDUQHGIURPSDUWLDOO\FROOHFWHG
HYLGHQFHFRQFOXVLRQIURPWHFKQLFDOUHYLHZDQGDVVHVVPHQWRQWKHWHFKQLFDOVROXWLRQ
LQFOXGLQJ WHFKQLTXHV DQG SURFHVVHV IRU VFDIIROG GLVPDQWOLQJ ZDV WKHUHIRUH PDGH WR
DPHQGWKHSODQLQRUGHUWRUHGXFHULVNVRIIDOOLQJREMHFWV

7KLVVFHQDULREDVHGFDVHVWXG\DLPVWRGHPRQVWUDWHWKHSURFHGXUHRI(6$LQWHFKQLFDOUHYLHZ
DQG DVVHVVPHQW IRU UHOLDEOH VDIHW\ PDQDJHPHQW SODQQLQJ RQ VFDIIROG GLVPDQWOLQJ SURFHVV
$OWKRXJKWKHWZRVSRWWHGULVNVRIIDOOLQJREMHFWVPLJKWQRWKDYHOHGWRDQ\VHULRXVDFFLGHQWRU
LQMXU\RQVLWHWKHSKRWRWDNHQIURPDVLWHYLVLWKDGUHYHDOHGGHIHFWVLQWKDWVFDIIROGGLVPDQWOLQJ
SURFHVVDQGWKHDGRSWLRQRI(6$SULRUWRGLVPDQWOLQJWKHVFDIIROGV\VWHPFDQHQVXUHDVDIHU
SODQRIZRUNVRDVWRHOLPLQDWHULVNVRIDFFLGHQWV,QDGGLWLRQWR(6$UHYLHZDQGDVVHVVPHQW
DQLPSURYHGVFDIIROGGLVPDQWOLQJSODQZLOOQHHGWRVKRZDFRPSUHKHQVLYHFRQVLGHUDWLRQRQ
GLUHFWO\UHODWHGLVVXHVLQFOXGLQJWKHSURWHFWLRQRIWKHSXEOLFDQGVFDIIROGHUVZRUNLQJDWKHLJKW
DQG WKH HQWLUH VWDELOLW\ RI VFDIIROG V\VWHP LQ WKH GLVPDQWOLQJ SURFHVV DQG LQFOXGH D VDIHW\
PDQDJHPHQWSURFHGXUH WRFRYHUPRQLWRULQJ VXSHUYLVLRQDVZHOODV WUDLQLQJ DQG WKHVHZLOO
IRUPDVDIHW\PDQDJHPHQWSODQSULRUWRVFDIIROGGLVPDQWOLQJ


&21&/86,216

7KH GHVFULEHG UHVHDUFK LQ WKLV SDSHU KDV DFKLHYHG SUHOLPLQDU\ RXWFRPHV RQ D FRQFHSWXDO
IUDPHZRUNRI(6$DQG WHFKQLFDOGHVFULSWLRQVRQ WKHXVHRI(6$DVDQ LQWHJUDWHG WHFKQLFDO
 
SURFHVVIRUVDIHW\PDQDJHPHQWLQEXLOGLQJUHIXUELVKPHQWSURMHFWV7KH(6$SURFHVVUHTXLUHV
FROODERUDWLRQV EHWZHHQ VDIHW\ PDQDJHPHQW DQG &'0 FRRUGLQDWLRQ WKURXJKRXW D FKDLQ RI
LQGLYLGXDOZRUNVWDJHVWRPDNHHIIHFWLYHDQGHIILFLHQWUHYLHZDQGDVVHVVPHQWRQDWHFKQLFDO
VROXWLRQFRPLQJIURPRQHZRUNVWDJHDQGWRPDNHVDIHW\PDQDJHPHQWSODQIRUWKHQH[WZRUN
VWDJH LI WKH WHFKQLFDO VROXWLRQFDQSDVV(6$ UHYLHZDQG DVVHVVPHQW7KH(6$SURFHVV FDQ
WKHUHIRUH UHLQIRUFH VDIHW\ PDQDJHPHQW LQGHVLJQ WKURXJK UHIXUELVKPHQW LQWRRSHUDWLRQZLWK
UHJDUG WRHOLPLQDWLQJULVNVRIDFFLGHQWV8QGHU WKH(6$IUDPHZRUNSUHVHQWHG LQ WKLVSDSHU
IXUWKHUUHVHDUFKLVXQGHUFRQVLGHUDWLRQWRIRFXVRQVHYHUDONH\WHFKQLFDOFRPSRQHQWVLQFOXGLQJ
DQ (6$ FDVH EDVH DQG D VHW RI HYDOXDWLRQ FULWHULD DQG FKHFNSRLQWV IRU (6$ UHYLHZ DQG
DVVHVVPHQW


5()(5(1&(6
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